Viscosity. Based on approximate eigenvalues, the first linear treatment of the viscous RM instability gave [13] 
Subsequently, an alternative expression was presented [15] : Despite these shortcomings we found a few cases where Eq. (3) did better than Eq.
(1) at early times. Our procedure was to compare Eq. (1), Eq. (3), and full Navier-Stokes solutions with the hydrocode CALE [22] . At present CALE can treat only constant viscosities but this was enough for our purpose. These simulations confirmed the above statements: Viscous effects persist even when only one of the fluids has viscosity, the controlling parameter is ν , and η does not reverse sign at any time. But there were also cases, mostly with l h μ μ~, where Eq. (3) did better than Eq. (1) at early times.
Our first attempt to improve upon Eq. (1) was to use exact eigenvalues. In general, when one of them vanishes (say 0 = + γ ) the result is
In the approximation of [ [14] . Its asymptotic growth is more than twice larger and completely ruled out by our numerical simulations.
The only remaining option is to treat the problem as an initial-value problem, similar to the viscous RT instability [23] . This approach is substantially more complex and to date there are no exact results for arbitrary l h, μ . We have succeeded, however, in deriving an exact and general expression for the asymptote ∞ η and the result is Eq. (2) .
As for ) (t η , the general Laplacian which must be inverted is too complicated to carry out analytically. We found, however, the following expression extremely accurate in describing our CALE results: 
Together
Eq. (5) 
. The solution we chose corresponds to
because it gives particularly simple expressions.
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We illustrate with an example: Compressibility. The theory and simulations discussed so far have been limited to incompressible fluids -we used ideal equations-of-state with high adiabatic indices so the densities change very little. By running highly compressible problems and comparing with Eq. (5) we found that using the post-shock viscosity after ν is a reasonable way of accounting for compressibility, the same way that Richtmyer and Meyer and Blewett prescribed using the post-shock Atwood number after A [25] . Note that since ρ μ ν / and before after ρ ρ > , compressibility decreases ν and therefore increases the growth when
The same effect will arise when shocks heat the fluids and, in general, reduce their viscosities.
As an example, we ran a compressible CALE problem setting adiabatic indices equal to 5/3. The postshock densities increased 1.6 times and the growth factor GF was 23.3. Nonlinearity. Layzer's nonlinear model for a single inviscid fluid [26] and its extension to two fluids [27] are natural candidates for a nonlinear viscous model -keep the viscous term in the Bernoulli equation. This was done by Sohn [28] . However, we find that this model is even more limited than the inviscid model, the limitations and failures of which were reported in [29] .
(We should point out that in the linear limit this viscous model reduces to our model and that Sohn's linear RM solution (Eq. (11) in [28] ) is in error -the correct ) (t η was given in [13] , reproduced here as Eq. (1) 
where necessary -we will consider the RT problem elsewhere) we find (Fig. 2 in Ref. [18] ).
How about the spike? Zhang [30] proposed using the Layzer model with 0 < η for spikes, and indeed this works for the inviscid spike when 1 = A [29] . However, we find that the viscous model is a poorer representation of the spike when we solve Eq. (9) numerically with 0 0 < η . 
